
Trilogy C8: Rates and equilibrium
Part of: The rate and extent of 

chemical change

Knowledge Organiser

Maths skills

Key points to learn
1. Chemical 

reaction
Reactants→ Products

‘turn into’

2. Reactants Ingredients in a chemical reaction

3. Products The chemicals that are produced

Conservation 
of mass

In a chemical reaction the total 
mass of reactants = total mass of 
products

5. Rate
How quickly something happens. 
Usually measured per second

6. Rate of 
reaction

How fast reactants turn into 
products

7. Measuring 
rate of 

reaction

1. Measure decrease in mass of a 
reaction if a gas is given off

2. Increase in volume of gas given 
off. Catch gas given off

3. Decrease in light passing through 
a solution

8. Calculating 
rate of 

reaction

The steepness of the line at any 
point on a reaction vs time graph. 

The steeper the line on the reaction 
vs time graph, the faster the reaction

9. Increasing 
temperature

Increases speed and energy of 
particles

10. 
Concentration

Amount of a substance per defined 
volume units of mol/dm3

11. Pressure Force applied per unit area [N/m2]

Endothermic Reaction that absorbs in energy 

Exothermic Reaction that releases heat energy

Equilibrium Concentrations remain constant

Key points to learn
15. Collision 

theory
Reactions occur when particles 
collide with enough energy

16. Activation
energy

Minimum energy needed in a 
collision for a reaction to occur

17. Increasing
rate of 

reaction

1. Either need more particle 
collisions or more energetic 
collisions

2. Increase surface area to volume 
ratio: greater rate of collisions

3. Increase concentration: more 
particles, greater rate of collisions

4. Increase pressure: particles
closer, greater rate of collisions

5. Increase temperature: greater 
rate of collisions each with more 
energy

6. Use of a catalyst: reduce 
activation energy required for a 
reaction to happen

18. Catalyst

A substance that helps a reaction 
take place but is not used up itself

In industry the increase rates of 
reaction and reduce energy cost

19. Reversible
reactions

A reaction where the products 
will turn back into the products

Reactants Products

eg
hydrated 
copper 
sulfate

Anhydrous
copper 
sulfate

water

Finding the steepness 
(gradient) of a curved line 
at a point using a tangent.

Gradient = rise  run

Rate of reaction = (Product)  (time)

Background

Big picture (Chemistry Paper 2)

Rates, equilibrium and 
organic chemistry

Rates and 
equilibrium

Crude oil and 
fuels

Chemical 
analysis

The Earth's 
atmosphere

The Earth’s 
resources

Analysis and the 
Earth’s resources

+

Additional
Look back at Trilogy C7: Energy Changes for more on 
endothermic, exothermic and activation energy.

In your body there are lots of reactions taking place all 
the time. Reactions are also important in industry to 
make products to sell for money. How do we measure 
or accelerate these reactions up? This topic finds out.
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